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PRODUCT CLAIMS 

What is claimed is: 

1 . A method for treating insulin resistance in a mammal, which 
comprises administering to said mammal an effective amount of a compound of 
formula I 



O X 4 




I 

or the stereoisomers mixtures, diastereomerically enriched, diastereomerically 
pure, enantiomerically enriched or enantiomerically pure isomers, or the 
pharmaceutically acceptable salts and prodrugs thereof, 
wherein 
e is 0 or 1; 

n and w are each independently 0, 1 or 2; 

provided that w and n cannot both be 0 at the same time; 

Y is oxygen or sulfur; 

R 1 is hydrogen, -CN, -(CH 2 ) q NQ^)C(0)^, -(CH 2 ) q N(X^C(0)(CH 2 ) r A 1 , 
-(CH^Np^SCMCHaJrA 1 , -(CH^NQ^SOzX 6 , -(CH 2 ) q N(X^C(0)N(X^(CH 2 ) r A 1 , 
-(CH^NCX^C^NfX 6 )^, -(CH 2 ) q C(0)N(X 6 )(X 6 ), -(CH 2 ) q C(0)N(X 6 )(CH 2 ) r A 1 , 
-(CH 2 ) q C(0)OX 6 , -(CH 2 ) q C(0)0(CH 2 ) r A 1 , -(CH^OX 6 , -(CH2) q OC(0)X 6 , 
-(CH^OCCOXCH^rA'.KCH^OCCOJNpC^CCHjVA'.-fCH^qOC^NpC^pC 6 ), 
-(CH^qCCOJX 6 , -(CH 2 ) q C(0)(CH 2 ) r A 1 , -(CH^N^CCCOOX 6 , 
-(CH^qNCX^SOzN^CX 6 ), -(CH 2 ) q S{0),X, -(CH 2 ) q S(0) m (CH 2 )rA 1 , 
-(Ci-Cio)alkyl. -(CH 2 ) r A 1 , -(CH 2 ) q -(C3-C 7 )cycloalkyl, -(CH 2 ) q -Y 1 -(C,-C6)alkyl, 
-(CHzJq-Y'KCHzVA 1 or -(CHaVYVCH^rfCg-CTjcycloalkyl; 

where the alkyl and cycloalkyl groups in the definition of R 1 are optionally 
substituted with (d-C 4 )alkyl, hydroxy!, (Ci-C 4 )alkoxy, carboxyl, -CONH 2 , 
-SCOWd-Ce^lkyl, -C0 2 (CrC 4 )alkyl ester, 1 H-tetrazol-5-yl or 1, 2 or 3 
fluoro; 
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Y 1 is O, S(0) mi -C(0)NX 6 -, -CH=CH-, -C^C-, -NpC^CCO)-, -C(0)NX 6 -, 
-C(0)0-, -OCtOJNQC 6 )- or-OC(O)-; 
q is 0, 1,2, 3 or 4; 
tis 0, 1, 2 or 3; 

5 said (CH 2 ) q group and (CH 2 )t group may each be optionally substituted with 

hydroxyl, (Ci-C 4 )alkoxy, carboxyl, -CONH 2 , -S(0) m (Ci-C 6 )alkyl, 
-C0 2 (Ci-C 4 )alkyl ester, 1H-tetrazol-5-yl t 1, 2 or 3 fluoro, or 1 or 2 (Ci- 
C 4 )a!kyl; 

R 2 is hydrogen, (Ci-C 8 )alkyl, -(CcrCaJalkyKCVCsJcycloalkyI, -(Ci-C 4 )alkyl-A 1 or A 1 ; 
10 where the alkyl groups and the cycloalkyl groups in the definition of R 2 are 

optionally substituted with hydroxyl, -CCOJOX 6 , -CfOJNCX^X 6 ), -NCX^fX 6 ), 
-S(0) m (Ci-C 6 )alkyl, -C(0)A 1 , -CCOJPC 6 ), CF 3f CN or 1, 2 or 3 halogen; 
R 3 is A 1 , (Ci-Cio)alkyl, -(Ci-C 6 )alkyl-A 1 , -(Ci-CeJalkyKCs-CTjcycloalkyI, 
-(Ci-C 5 )aIkyl-X 1 -(Ci-C 5 )alkyl. -(Ci-C 5 )alkyl-X 1 -(Co-C 5 )alkyl-A 1 or 
15 -(C 1 -C 5 )alkyl-X 1 -(Ci-C 5 )alkyKC3-C7)cycloalkyl; 

where the alkyl groups in the definition of R 3 are optionally substituted with 
-S(0) m (Ci-C 6 )alkyl, -C(0)OX 3 , 1, 2, 3, 4 or 5 halogens, or 1, 2 or 3 OX 3 ; 
X 1 is O, S(0) m , -N(X 2 )C(0)-, -C(0)N(X 2 )-, -OC(O)-, -C(0)0-, -CX 2 =CX 2 - ( 
-N(X 2 )C(0)0, -OC(0)N(X 2 )- or-C^O; 
20 R 4 is hydrogen, (Ci-C 6 )alkyl or (C3-C7)cycloalkyl, or R 4 is taken together with R 3 
and the carbon atom to which they are attached and form (C5-C 7 )cycloalkyl, (Cs- 
C7)cycloalkenyl, a partially saturated or fully saturated 4- to 8-membered ring 
having 1 to 4 heteroatoms independently selected from the group consisting of 
oxygen, sulfur and nitrogen, or is a bicyclic ring system consisting of a partially 
25 saturated or fully saturated 5- or 6-membered ring, fused to a partially saturated, 
fully unsaturated or fully saturated 5- or 6-membered ring, optionally having 1 to 4 
heteroatoms independently selected from the group consisting of nitrogen, sulfur 
and oxygen; 

X 4 is hydrogen or (Ci-C 6 )alkyl or X 4 is taken together with R 4 and the nitrogen atom 
30 to which X 4 is attached and the carbon atom to which R 4 is attached and form a 
five to seven membered ring; 



-118- 




(CH2)b 



5a 



R 6 is a bond or is 



(CH2)a 



10 



15 



20 



25 



where a and b are independently 0, 1 , 2 or 3; 

X 5 and X 53 are each independently selected from the group consisting of 
hydrogen, trifluoromethyl, A 1 and optionally substituted (d-C 6 )alkyl; 

the optionally substituted (Ci-C 6 )alkyl in the definition of X 5 and X 53 
is optionally substituted with a substituent selected from the group 
consisting of A 1 , OX 2 , -S(0) m (Ci-Ce)alkyl f -C(0)OX 2 , (C3- 
C 7 )cycloalkyl, -N(X 2 )(X 2 ) and -C(0)N(X 2 )(X 2 ); 
or the carbon bearing X s or X 53 forms one or two alkylene bridges with the 
nitrogen atom bearing R 7 and R 8 wherein each alkylene bridge contains 1 
to 5 carbon atoms, provided that when one alkylene bridge is formed then 
X s or X 53 but not both may be on the carbon atom and R 7 or R 8 but not both 
may be on the nitrogen atom and further provided that when two alkylene 
bridges are formed then X 5 and X 53 cannot be on the carbon atom and R 7 
and R 8 cannot be on the nitrogen atom; 

or X s is taken together with X 53 and the carbon atom to which they are 
attached and form a partially saturated or fully saturated 3- to 7-membered 
ring, or a partially saturated or fully saturated 4- to 8-membered ring having 
1 to 4 heteroatoms independently selected from the group consisting of 
oxygen, sulfur and nitrogen; 

or X s is taken together with X 53 and the carbon atom to which they are 
attached and form a bicyclic ring system consisting of a partially saturated 
or fully saturated 5- or 6-membered ring, optionally having 1 or 2 
heteroatoms independently selected from the group consisting of nitrog n, 
sulfur and oxygen, fused to a partially saturated, fully saturated or fully 
unsaturated 5- or 6-membered ring, optionally having 1 to 4 heteroatoms 
independently selected from the group consisting of nitrogen, sulfur and 
oxygen; 

Z 1 is a bond, O or N-X 2 , provided that when a and b are both 0 then Z 1 is 
not N-X 2 or O; 
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R 7 and R 8 are independently hydrogen or optionally substituted (d-CeJalkyl; 

where the optionally substituted (Ci-C 6 )alkyl in the definition of R 7 and R 8 is 
optionally independently substituted with A 1 , -C(0)0-(Ci-C 6 )alkyl, 
-S(0) m (Ci-C 6 )alkyl, 1 to 5 halogens, 1 to 3 hydroxy, 1 to 3 -0-C(0)(d- 
Ci 0 )alkyl or 1 to 3 (Ci-C 6 )aIkoxy; or 
R 7 and R 8 can be taken together to form -(CH 2 ) r L-(CH 2 ) r ; 

where L is C(X 2 )(X 2 ), S(0) m or N(X 2 ); 
A 1 for each occurrence is independently (Cs-C7)cycloalkenyl, phenyl or a partially 
saturated, fully saturated or fully unsaturated 4- to 8-membered ring optionally 
having 1 to 4 heteroatoms independently selected from the group consisting of 
oxygen, sulfur and nitrogen, a bicyclic ring system consisting of a partially 
saturated, fully unsaturated or fully saturated 5- or 6-membered ring, optionally 
having 1 to 4 heteroatoms independently selected from the group consisting of 
nitrogen, sulfur and oxygen, fused to a partially saturated, fully saturated or fully 
unsaturated 5- or 6-membered ring, optionally having 1 to 4 heteroatoms 
independently selected from the group consisting of nitrogen, sulfur and oxygen; 

A 1 for each occurrence is independently optionally substituted, in one or 
optionally both rings if A 1 is a bicyclic ring system, with up to three 
substituents, each substituent independently selected from the group 
consisting of F, CI, Br, I, OCF 3 , OCF 2 H, CF 3 , CH 3f OCH 3 , -OX 6 , 
-CfOJNCX^fX 6 ), -CfOJOX 6 , oxo, (Ci-C 6 )alkyl, nitro, cyano, benzyl, 
-S(0) m (Ci-C 6 )alkyl, 1 H-tetrazol-5-yl, phenyl, phenoxy, phenylalkyloxy, 
halophenyl, methylenedioxy. -NCX^pC 6 ), -NQ^)C(0)Q^) t -S0 2 N(X 6 )pC 6 ) f 
-NQC^SCVphenyl, -N^SC^X 6 , -CONX 11 X 12 , -S0 2 NX 11 X 12 , -NX 6 S0 2 X 12 , 
-NX 6 CONX 11 X 12 , -NX 6 S0 2 NX 1l X 12 , -NX 6 C(0)X 12 , imidazolyl, thiazolyl and 
tetrazolyl, provided that if A 1 is optionally substituted with methylenedioxy 
then it can only be substituted with one methylenedioxy; 

where X 11 is hydrogen or optionally substituted (Ci-C 6 )alkyl; 

the optionally substituted (Ci-C 6 )alkyl defined for X 11 is 
optionally independently substituted with phenyl, phenoxy, 
(Ci-C 6 )alkoxycarbonyl, -S(0) m (Ci-C6)alkyl, 1 to 5 halogens, 
1 to 3 hydroxy, 1 to 3 (Ci-Cio)alkanoyloxy or 1 to 3 (Ci- 
C 6 )alkoxy; 
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X is hydrogen, (Ci-C 6 )alkyl, phenyl, thiazolyi, imidazolyl, furyi or 
thienyl, provided that when X 12 is not hydrogen, X 12 is optionally 
substituted with one to three substituents independently selected 
from the group consisting of CI, F, CH 3l OCH 3l OCF 3 and CF 3 ; 
5 or X 11 and X 12 are taken together to form -(CH 2 ) r L 1 -(CH 2 ) r ; 

where L 1 is C(X 2 )(X 2 ), O, S(0) m or N(X 2 ); 
r for each occurrence is independently 1 , 2 or 3; 

X 2 for each occurrence is independently hydrogen, optionally substituted (Ci- 
C 6 )alkyl, or optionally substituted (QrCyJcycloalkyl, where the optionally substituted 
10 (Ci-C 6 )alkyl and optionally substituted (Cs-Czjcycloalkyl in the definition of X 2 are 
optionally independently substituted with -S(0) m (Ci-C 6 )alkyl, -C(0)OX 3 , 1 to 5 
halogens or 1-3 OX 3 ; 

X 3 for each occurrence is independently hydrogen or (Ci-C 6 )alkyJ; 

X 6 is independently hydrogen, optionally substituted (Ci-C 6 )alkyl, (Qr 

15 C 6 )halogenated alkyl, optionally substituted (Cs-Cjjcycloalkyl, (CVCy)- 
halogenatedcycloalkyl, where optionally substituted (Ci-Ce)alkyl and optionally 
substituted (C3-C 7 )cycloalkyl in the definition of X 6 is optionally independently 
substituted by 1 or 2 (Ci-C 4 )alkyl, hydroxyl, (Ci-C 4 )alkoxy, carboxyl, CONH 2 , - 
S(0) m (Ci-C 6 )alkyl, carboxylate (d-C 4 )alkyl ester, or 1H-tetrazol-5-yl; or 

20 when there are two X 6 groups on one atom and both X 6 are independently (Ci- 
C 6 )alkyl, the two (Ci-C 6 )alkyl groups may be optionally joined and, together with 
the atom to which the two X 6 groups are attached, form a 4- to 9- membered ring 
optionally having oxygen, sulfur or NX 7 ; 

X 7 is hydrogen or (Ci-C 6 )alkyl optionally substituted with hydroxyl; and 

25 m for each occurrence is independently 0, 1 or 2; 
with the proviso that 

X 6 and X 12 cannot be hydrogen when it is attached to C(O) or S0 2 in the form 
C^X 6 , C(0)X 12 , SOzX 6 or S0 2 X 12 ; and 

when R 6 is a bond then L is N(X 2 ) and each r in the definition -(CH 2 ) r L-(CH 2 ) r is 
30 independently 2 or 3. 

2. 4 A method according to claim 1 wherein said compound of formula I 
is of the following formula 
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or the stereoisomer^ mixtures, diastereomerically enriched, diastereomerically 

pure, enantiomerically enriched or enantiomerically pure isomers, or the 

pharmaceutical^ acceptable salts and prodrugs thereof where 

R 1 is -ChVphenyl, R 2 is methyl and R 3 is -(CH^phenyl; 

R 1 is -CH 2 -phenyl, R 2 is methyl and R 3 is 3-indolyl-CH 2 -; 

R 1 is -Chbrphenyl, R 2 is ethyl and R 3 is 3-indolyl-CH;r; 

R 1 is -CH 2 -4-fluoro-phenyl, R 2 is methyl and R 3 is 3-indolyl-CH2-; 

R 1 is -CH 2 -phenyl, R 2 is methyl and R 3 is -CH^OCH^phenyl; 

R 1 is -CH^phenyl, R 2 is ethyl and R 3 is -CH^O-CH^phenyl; 

R 1 is -CH 2 -phenyl, R 2 is -CH 2 CF 3 and R 3 is -CH^O-CH^phenyl; 

R 1 is -CHr^fluoro-phenyl, R 2 is methyl and R 3 is -CH 2 -0-CH 2 -phenyl; 

R 1 is -CH^phenyl, R 2 is t-butyl and R 3 is -CH^O-CH^phenyl; or 

R 1 is -CH^phenyl, R 2 is methyl and R 3 is -CH^O-CIVS^di-fluoro-phenyl. 

3. A method according to claim 1 wherein said compound of formula I 
is of the formula 




or the stereoisomeric mixtures, diastereomerically enriched, diastereomerically 

pure, enantiomerically enriched or enantiomerically pure isomers or the 
20 pharmaceutical^ acceptable salts and prodrugs thereof where 

R 2 is methyl; A 1 is 2-pyridyl; and R 3 is -CHrO-CH^phenyl; 

R 2 is CH 2 CF 3 ; A 1 is 2-pyridyl; and R 3 is -CH^O-CHz-3-chloro-phenyl; 

R 2 is CH 2 CF 3 ; A 1 is 2-pyridyl; and R 3 is -CH 2 -C>CH 2 -4-chloro-phenyl; 

R 2 is CH 2 CF 3 ; A 1 is 2-pyridyl; and R 3 is -CH2-0-CH2-2,4-di-chloro-phenyl; 
25 R 2 is CH 2 CF 3 ; A 1 is 2-pyridyl; and R 3 is -CH^O-CHz-S-chforo-thiophene or 

R 2 is CH 2 CF 3 ; A 1 is 2-pyridyl; and R 3 is -CHz-O-CH^^di-fluoro-phenyl. 



10 



15 
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4. A method according to claim 1 wherein said compound of formula I 
or the stereoisomer^ mixtures, diastereomerically enriched, diastereomerically 
pure, enantiomerically enriched or enantiomerically pure isomers or the 
pharmaceutically acceptable salts and prodrugs thereof is the 3a(R,S),1(R) 

5 diastereomeric mixture, the 3a(R),1(R) diastereomer or the 3a(S),1(R) 
diastereomer of a compound selected from the group consisting of 
2-amino-N-[1-(3a-benzyl-2-methyl-3-oxo-2,3,3a l 4 l 6,7-hexahydro-pyrazolo[4 l 3- 
clpyridine-S-carbonyl^phenyl-butyn-isobutyramide, 

2-amino-N-[2-(3a-benzyl-2-methyl-3-oxo-2 f 3,3a,4,6 f 7-hexahydro-pyrazolo-t4,3- 

1 0 c]pyridin-5-yl)-1-(1 H-indol-3-yImethyl)-2K>xo^thyO-isobutyramide, 

2-amino-N-[2-(3a-benzyl-2-ethyl-3-oxo-2,3,3a,4,6,7-hexahydro-pyrazolo[4,3- 
c]pyridin-5-yl)-1 -(1 H-indol-3-ylmethyl)-2-oxo-ethyl]-isobutyramide, 
2-amino-N-[2-[3a-(4-fluoro-benzyl)-2-methyl-3-oxo-2 l 3,3a,4,6 < 7-hexahydro- 
pyrazoIo[4,3-c]pyridin-5-yQ-1-(1H-indol-3-yIm 

15 2-amino-N-[2-(3a-benzyl-2-methyl-3-oxo-2,3,3a,4,6,7-hexahydro-pyrazolo[4 l 3- 
c]pyridin-5-yl)-1-benzyIoxymethyl-2-oxo-ethyl]-isobutyramide, 
2-amino-N-[2-(3a-benzyl-2-ethyl-3-oxo-2 l 3,3a,4,6 l 7-hexahydro-pyrazolo[4 l 3- 
c]pyridin-5-yl)-1-benzyloxymethyl-2-oxo-ethyl]-isobutyramide, 
2-amino-N^2-[3a-ben2yl-3-oxo-2-(2,2,2-trifluor^ 

20 pyrazolo^^-clpyridin-S-ylJ-l-benzyloxymethyl^-oxo-ethyrhisobutyramide, 
2-amino-N41-benzyloxymethyI-2-[3a-(4-fluoro-ber^ 
hexahydro-pyrazolo[4,3-c]pyridin-5-yl]-2-oxo-ethyl}-isobutyramide, 
2-amino-N42-(3a-benzyl-2-tert-butyI-3-oxo-2,3,3a,4,6,7-hexahydro-pyrazolo[4 I 3^ 
c]pyridin-5-yl)-1-benzyloxymethyl-2-oxo-ethylJ-isobutyramide and 

25 2-amino-N-[2-(3a-benzyl-3-oxo-2,3 l 3a,4,6,7-hexahydro-pyrazoIo[4 l 3-c]pyridin-5-yl)- 
1-benzyloxymethyl-2-oxo-ethyI]-isobutyramide. 

5. A method according to claim 4 wherein said compound is 2-amino- 
N-[2-(3a-(R)-benzyl-2-methyl-3-oxo-2 J 3 I 3a,4 f 6 l 7-hexahydro-pyrazolo-[4,3-c]pyri 
5-yl)-1-(R)-benzyloxymethyl-2-oxo-ethyl]-isobutyramide L-tartaric acid salt. 

30 6. A method according to claim 1 wherein said compound of formula I 

or the steteoisomeric mixtures, diastereomerically enriched, diastereomerically 
pure, enantiomerically enrich d or enantiomerically pure isomers or the 
pharmaceutically acceptable salts and prodrugs thereof is the 3a-(R,S),1-(R) 
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diastereomeric mixture, the 3a-(R),1-(R) enantiomer or 3a-(S),1-(R) enantiomer of 
a compound selected from the group consisting of 
2-amino-N-[1 -benzyloxymethyl-2-^ 
2 ) 3 I 3a i 4,67-hexahydro-pyrazolo[4 f ^ 
5 propionamide; 

2-amino-N-{1-(3-chloro-benzyloxymethyl)-2-ox^^ 

(2 l 2 t 2-trifluoro-ethyl)-2 I 3 I 3a l 4 f 6 I 7-hexahydro-pyrazolo[4 l 3-c ]pyridin-5-yl]-ethyI}-2- 
methyl-propionamide; 

2-amino-N-{1-(4-chloro-benzyloxymethyl)-2-ox^ 
1 0 (2 l 2,2-trifluoro-ethyl)-2 l 3 l 3a l 4 l 6 J 7-hexahydro-pyrazolo[4 l 3-c ]pyridin-5-yl]-ethyl}-2- 
methyl-propionamide; 

2-amino-N-{1-(2 l 4-dichloro-benzyloxymethyl^^ 
2-(2,2 l 2-trifiuoro-ethyl)-2A3aA6 l 7-hexahydro-pyrazoto^^ 
methyl-propionamide; 
15 2-amino-N-{1-(4-chloro-thiophen^ 

ylmethyl-2-(2 I 2 I 2-trifluoro-ethyl)-2 l 3 l 3a I 4 l 5J-hexahydro-pyrazoIo[3 1 4-c]pyri 
yfl-ethyl}-2-methyl-propionamide; and 

2-amino-N-{1-(2,4-difiuoro-benzyloxymethyl)-2-oxo-2-[3-oxo-3a-pyridin-2-ylmethyk 
2-(2,2 l 2-trifluoro-ethyI)-2 l 3 l 3a I 4 1 6J-hexahydro-pyrazoIo[4 l 3-c]pyridin-5-yl]^^ 
20 methyl-propionamide. 

7. A method for treating insulin resistance in a mammal according to 
claim 1 which additionally comprises administering to a mammal in need thereof a 
growth hormone releasing hormone or a functional analog thereof. 

8. A pharmaceutical composition useful for treating insulin resistance 
25 in a mammal which comprises a pharmaceutical^ acceptable carrier and an 

effective amount of a compound of formula I 



O X 4 




I 



-124- 



or the stereoisomeric mixtures, diastereomerically enriched, diastereomerically 
pure, enantiomerically enriched or enantiomerically pure isomers or the 
pharmaceutical^ acceptable salts and prodrugs thereof, 
wherein 
5 eisOorl; 

n and w are each independently 0, 1 or 2; 

provided that w and n cannot both be 0 at the same time; 

Y is oxygen or sulfur; 

R 1 is hydrogen, -CN, -(CH 2 ) q N(X 6 )C(0)X 6 , -(CH 2 ) q Np< 6 )C(0)(CH2)rA 1 , 
10 -(CHjJqNCX^SOafChyrA 1 , -(CH^NpC^SOaX 6 , ^CH 2 ) q N(X^C(0)N(X 6 )(CH 2 )rA 1 l 
-(CH^NCX^OJNP^CX 6 ), -(CH^CCOJNQ^PC 6 ), -(CH^CCOJNp^^H^-A 1 , 
-(CH 2 ) q C(0)OX 6 , -(CH 2 ) q C(0)0(CH 2 ) r A 1 , -(CH^OX 6 , -(CH^OC^X 6 , 
-(CH 2 ) q OC(0)(CH 2 )rA 1 , -(CH 2 ) q OC(0)NQ<^(CH 2 )rA\ -(CH^OC^NCX 6 )^ 6 ), 
-(CH 2 ) q C(0)X 6 , -(CH 2 ) q C(0)(CH 2 ) r A 1 , -(CH^NpC^CfCOOX 6 , 
1 5 -(CH 2 ) q NP< 6 )S0 2 N(X 6 )(X 6 ), -(CH 2 ) q S(0) m X 6 , -(CH 2 ) q S(0) m (CH 2 ) r A 1 , 

-(Ci-Ci 0 )alkyl, -(CH 2 ) r A 1 , -(CH 2 ) q -(C 3 -C 7 )cycloalkyl, -(CH 2 ) q -Y 1 -(C.rC 6 )alkyl, 
-(CHzVY'^CHzVA 1 or-(CH 2 ) q -YVCH 2 )r(C3-C 7 )cycloalkyl; 

where the alkyl and cycloalkyl groups in the definition of R 1 are optionally 
substituted with (Ci-C 4 )alkyl, hydroxyl, (Ci-C^alkoxy, carboxyl, -CONH 2 , 
20 -S(0) m (Ci-C 6 )alkyl, -CO^C^Oalkyl ester, 1 H-tetrazol-5-yl or 1, 2 or 3 

fluoro; 

Y 1 is O, S(0) m , -C(0)NX 6 -, -CH=CH-, -CsC-, -N(X^)C(0)-, -CfONX 6 -, 
-C(0)0, -OCfCONCX 6 )- or-OC(0)-; 
q is 0, 1, 2, 3 or 4; 
25 t is 0,1, 2 or 3; 

said (CH 2 ) q group and (CH 2 ), group may each be optionally substituted with 
hydroxy!, (C,-C 4 )alkoxy, carboxyl, -CONH 2 , -S(0) m (Ci-C6)alkyl, 
-C0 2 (Ci-C 4 )alkyl ester, 1 H-tetrazol-5-yl, 1, 2 or 3 fluoro, or 1 or 2 (Ci- 
C 4 )alkyl; 

30 R 2 is hydrogen, (Ci-C 8 )alkyl, -(Co-C3)alkyl-(C3-Cs)cycloalkyl, -(d-C 4 )alkyl-A 1 or A 1 ; 

wheVe the alkyl groups and the cycloalkyl groups in the definition of R 2 are 
optionally substituted with hydroxyl, -C(0)OX?, -CCONQC^pC 6 ), -NpC^QC 6 ), 
-S(0) m (Ci-C6)alkyl. -C(0)A 1 , -CfOXX 6 ), CF 3 , CN or 1, 2 or 3 halogen; 
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R 3 is A 1 , (Ci-Cio)alkyl. -(Ci-C 6 )alkyl-A 1 , -(d-CeJalkyl-^CrJcycIoalkyl, 
-(Ci-C 5 )alkyI-X 1 -(Ci-Cs)alkyl, -(Ci-C 5 )alkyl-X 1 -(C<rC5)alkyl-A 1 or 
-(Ci-CsJalkyl-X^CCi-CsJalkyl^Ca-CTjcycloaikyl; 

where the alkyl groups in the definition of R 3 are optionally substituted with 



X 1 is O. S(0) m> -N(X 2 )C(0)- f -C(0)N(X 2 )-, -OC(O)-, -C(0)0- t -CX 2 =CX 2 -, 
-N(X 2 )C(0)0- f -OC(0)N(X 2 )- or-CssC-; 
R 4 is hydrogen, (CrCeJalkyl or (C3-C 7 )cycloalkyl, or R 4 is taken together with R 3 
and the carbon atom to which they are attached and form (C5-C 7 )cycloalkyl ( (Cs- 

10 C 7 )cycloaIkenyl, a partially saturated or fully saturated 4- to 8-membered ring 
having 1 to 4 heteroatoms independently selected from the group consisting of 
oxygen, sulfur and nitrogen, or is a bicyclic ring system consisting of a partially 
saturated or fully saturated 5- or 6-membered ring, fused to a partially saturated, 
fully unsaturated or fully saturated 5- or 6-membered ring, optionally having 1 to 4 

15 heteroatoms independently selected from the group consisting of nitrogen, sulfur 
and oxygen; 

X 4 is hydrogen or (Ci-CeJalkyI or X 4 is taken together with R 4 and the nitrogen atom 
to which X 4 is attached and the carbon atom to which R 4 is attached and form a 
five to seven membered ring; 



5 



-S(0) m (Ci-C6)alkyi, -C(0)OX 3 , 1, 2, 3, 4 or 5 halogens, or 1, 2 or 3 OX 3 ; 



20 




where a and b are independently 0, 1, 2 or 3; 




X s and X 53 are each independently selected from the group consisting of 
hydrogen, trifluoromethyl, A 1 and optionally substituted (Ci-C 6 )alkyl; 



25 



the optionally substituted (Ci-C 6 )alkyl in the definition of X s and X 53 
is optionally substituted with a substituent selected from the group 
consisting of A 1 , OX 2 , -S(0) m (C 1 -C 6 )alkyl, -C(0)OX 2 , (CV 
C 7 )cycloalkyl, -N(X 2 )(X 2 ) and -C(0)N(X 2 )(X 2 ); 



30 



or the carbon bearing X s or X 53 forms one or two alkylene bridges with the 
nitrogen atom bearing R 7 and R 8 wherein each alkylene bridge contains 1 
to 5 carbon atoms, provided that when one alkylene bridge is formed then 
X 5 or X 53 but not both may b on the carbon atom and R 7 or R 8 but not both 
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may be on the nitrogen atom and further provided that when two alkylene 
bridges are formed then X 5 and X s * cannot be on the carbon atom and R 7 
and R 8 cannot be on the nitrogen atom; 

or X 5 is taken together with X 53 and the carbon atom to which they are 
5 attached and form a partially saturated or fully saturated 3- to 7-membered 

ring, or a partially saturated or fully saturated 4- to 8-membered ring having 
1 to 4 heteroatoms independently selected from the group consisting of 
oxygen, sulfur and nitrogen; 

or X 5 is taken together with X 53 and the carbon atom to which they are 
10 attached and form a bicyclic ring system consisting of a partially saturated 

or fully saturated 5- or 6-membered ring, optionally having 1 or 2 
heteroatoms independently selected from the group consisting of nitrogen, 
sulfur and oxygen, fused to a partially saturated, fully saturated or fully 
unsaturated 5- or 6-membered ring, optionally having 1 to 4 heteroatoms 
15 independently selected from the group consisting of nitrogen, sulfur and 

oxygen; 

Z 1 is a bond, O or N-X 2 , provided that when a and b are both 0 then Z 1 is 
not N-X 2 or O; 

R 7 and R 8 are independently hydrogen or optionally substituted (Ci-C 6 )alkyl; 
20 where the optionally substituted (Ci-C 6 )alkyl in the definition of R 7 and R 8 is 

optionally independently substituted with A 1 , -C(0)0-(Ci-C 6 )alkyl, 
-S(0) m (Ci-C6)alkyl, 1 to 5 halogens, 1 to 3 hydroxy, 1 to 3 -0-C(0)(Ci- 
Cio)alkyl or 1 to 3 (Ci-C 6 )alkoxy; or 
R 7 and R 8 can be taken together to form -(CH 2 )rL-(CH 2 )r; 
25 where L is C(X 2 )(X 2 ), S(0) m or N(X 2 ); 

A 1 for each occurrence is independently (C5-C 7 )cycloalkenyl, phenyl or a partially 
saturated, fully saturated or fully unsaturated 4- to 8-membered ring optionally 
having 1 to 4 heteroatoms independently selected from the group consisting of 
oxygen, sulfur and nitrogen, a bicyclic ring system consisting of a partially 
30 saturated, fully unsaturated or fully saturated 5- or 6-membered ring, optionally 
having 1 to 4 heteroatoms independently selected from the group consisting of 
nitrogen, sulfur and oxygen, fused to a partially saturated, fully saturated or fully 
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unsaturated 5- or 6-membered ring, optionally having 1 to 4 heteroatoms 
independently selected from the group consisting of nitrogen, sulfur and oxygen; 

A 1 for each occurrence is independently optionally substituted, in one or 
optionally both rings if A 1 is a bicyclic ring system, with up to three 
substituents, each substituent independently selected from the group 
consisting of F, CI, Br, I, OCF 3l OCF 2 H, CF 3l CH 3 , OCH 3l -OX 6 , 
-CfCONKX 6 )^ 6 ), -CfOJOX 6 , oxo, (Ci-C 6 )alkyl, nitro, cyano, benzyl, 
-S(0) m (Ci-C 6 )alkyl, lH-tetrazol-5-yl, phenyl, phenoxy, phenylalkyloxy, 
halophenyl, methylenedioxy, -NCX^X 6 ), -H(X?)C(0)(X?) t -SOzNp^pC 6 ), 
-NKX^SCVphenyl, -NpC^SO^ 6 , -CONX 11 X 12 , -SC^NX^X 12 , -NX 6 S0 2 X 12 , 
-NX 6 CONX 11 X 12 , -NX 6 S0 2 NX 11 X 12 , -NX 6 C(0)X 12 , imidazolyi, thiazolyl and 
tetrazolyl, provided that if A 1 is optionally substituted with methylenedioxy 
then it can only be substituted with one methylenedioxy; 

where X 11 is hydrogen or optionally substituted (Ci-C 6 )alkyl; 

the optionally substituted (d-C 6 )alkyl defined for X 11 is 
optionally independently substituted with phenyl, phenoxy, 
(Ci-C 6 )alkoxycarbonyl, -S(0) m (Ci-C 6 )alkyl, 1 to 5 halogens, 
1 to 3 hydroxy, 1 to 3 (Ci-Ci 0 )alkanoyloxy or 1 to 3 (Ci- 
C 6 )alkoxy; 

X 12 is hydrogen, (Ci-C 6 )alkyl, phenyl, thiazolyl, imidazolyl, furyl or 
thienyl, provided that when X 12 is not hydrogen, X 12 is optionally 
substituted with one to three substituents independently selected 
from the group consisting of CI, F, CH 3 , OCH 3l OCF 3 and CF 3 ; 
or X 11 and X 12 are taken together to form -(CH 2 ) r L 1 -(CH 2 ) r ; 
where L 1 is C(X 2 )(X 2 ), O. S(0) m or N(X 2 ); 
r for each occurrence is independently 1 , 2 or 3; 

X 2 for each occurrence is independently hydrogen, optionally substituted (Ci- 
C 6 )alkyl, or optionally substituted (C 3 -C 7 )cycloalkyl, where the optionally substituted 
(Ci-Cejalkyl and optionally substituted ((VCy^cIoalkyl in the definition of X 2 are 
optionally independently substituted with -S(0) m (C 1 -C 6 )aIkyl f -C(0)OX 3 , 1 to 5 
halogens or 1-3 OX 3 ; 

X 3 for ach occurrence is independently hydrogen or (Ci-Ce)alkyl; 
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X 6 is independently hydrogen, optionally substitut d (d-CeJalkyl, (C2- 
C 6 )haIogenated alkyl, optionally substituted (C3-C 7 )cycloaIkyl, (C3-C7)- 
halogenatedcycloalkyl, where optionally substituted (Ci-C 6 )alkyl and optionally 
substituted (C3-C 7 )cycIoalkyl in the definition of X 6 is optionally independently 
5 substituted by 1 or 2 (Ci-C 4 )alkyl, hydroxyl, (Ci-C 4 )alkoxy, carboxyl, CONH 2i - 
S(0) m (Ci-C 6 )aIkyl, carboxylate (Ci-C 4 )alkyl ester, or 1H-tetrazol-5-y(; or 
when there are two X 6 groups on one atom and both X 6 are independently (C1- 
Cejalkyl, the two (Ci-C 6 )alkyl groups may be optionally joined and, together with 
the atom to which the two X s groups are attached, form a 4- to 9- membered ring 
10 optionally having oxygen, sulfur or NX 7 ; 

X 7 is hydrogen or (Ci-C 6 )alkyl optionally substituted with hydroxyl; and 
m for each occurrence is independently 0, 1 or 2; 
with the proviso that: 

X 6 and X 12 cannot be hydrogen when it is attached to C(O) or S0 2 in the form 
15 CfCOX 6 , C(0)X 12 , SO2X 6 or SO2X 12 ; and 

when R 6 is a bond then L is N(X 2 ) and each r in the definition -(CH 2 ) r L-(CH 2 ) r is 

independently 2 or 3. 

9. A method for increasing levels of endogenous growth hormone, 

which comprises administering to a human or other animal in need thereof 
20 effective amounts of a functional somatostatin antagonist and a compound of 

formula I 



O X 4 




I 

or the stereoisomers mixtures, diastereomerically enriched, diastereomerically 
25 pure, enantiomerically enriched or enantiomerically pure isomers or the 
pharmaceutical^ acceptable salts and prodrugs thereof,- 
wherein 
e is 0 or 1 ; 
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n and w are each independently 0, 1 or 2; 

provided that w and n cannot both be 0 at the same time; 

Y is oxygen or sulfur; 

R 1 is hydrogen, -CN. -(CH^NpC^COX 6 , -(CH^qNp^OXCH^-A 1 , 
5 -(CH^N^SCMCHzfc-A 1 . -(CH 2 ) q N(X 6 )S0 2 X 6 , -(CHzJqNfX^C^NfX^CHzVA 1 , 
■(CH 2 ) q N(X 6 )C(0)N(X 6 )(X 6 ), -(CH^CCOJNfX^pC 6 ), -(CH 2 ) q C(0)Np< 6 )(CH2)rA 1 I 
-(CH^qCCOOX 6 , -(CH 2 ) q C(0)0(CH 2 )rA 1 , -(CH^qOX 6 , -(CH^OCfCOX 6 , 
-(CH 2 ) q OC(0)(CH 2 ) r A 1 , -(CH^qOCfOJNp^CHzfc-A 1 , -(CH^qOC^NpC^pC 6 ), 
-(CH 2 )qC(0)X 6 , -(CH 2 )qC(0)(CH 2 ) r A\ -(CH^qN^CpJOX 6 . 
1 0 -(CH^qN^SOaNp^rX 6 ). -(CH^qSfOmX 6 . -(CH2)qS(0) m (CH 2 )rA 1 . 

-(Ci-Cio)alkyl. -(CH^-A 1 , -(CH 2 ) q -(C3-C 7 )cycloalkyl, -(CH 2 ) q -Y 1 -(Ci-C 6 )alkyl, 
-(CH^q-YMCHzVA 1 or -(CH 2 ) q -Y 1 -(CH 2 )r(C3-C7)cycloalkyl; 

where the alkyl and cycloalkyl groups in the definition of R 1 are optionally 
substituted with (Ci-C 4 )alkyl. hydroxyl, (Ci-C 4 )alkoxy, carboxyl, -CONH 2 , 
15 -S(0) m (Ci-C 6 )alkyl, -C0 2 (Ci-C 4 )alkyl ester, 1 H-tetrazol-5-yl or 1, 2 or 3 

fiuoro; 

Y 1 is O, S(0) m . -C(0)NX 6 -. -CH=CH-. -C=C-, -HQ?)C(0)-, -CCOJNX 6 -, 
-C(0)0-, -OC^NCX 6 )- or-OC(0)-; 
q is 0, 1, 2, 3 or 4; 
20 t is 0,1, 2 or 3; 

said (CH 2 ) q group and (CH 2 ) t group may each be optionally substituted with 
hydroxyl, (Ci-C 4 )alkoxy, carboxyl, -CONH 2 , -S(0) m (Ci-C 6 )alkyl, 
-C0 2 (Ci-C 4 )alkyl ester, 1 H-tetrazol-5-yl, 1, 2 or 3 fiuoro, or 1 or 2 (Ci- 
C 4 )alkyl; 

25 R 2 is hydrogen, (Ci-C 8 )alkyl. -(Co-C3)alkyl-(C3-C 8 )cycloalkyl, -(Ci-C 4 )alkyl-A 1 or A 1 ; 

where the alkyl groups and the cycloalkyl groups in the definition of R 2 are 
optionally substituted with hydroxyl, -CCOOX 6 , -C(0)N(X 6 )(X 6 ), -Np^pc 6 ), 
-S(0) m (Ci-C 6 )alkyl, -C(0)A 1 , -CflDXX 6 ), CF 3 , CN or 1, 2 or 3 halogen; 
R 3 is A 1 , (Ci-Cio)alkyl, -(Ci-Cejalkyl-A 1 , -(Ci-C6)alkyl-(C3-C7)cycloalkyl, 
30 -(Ci-Cs)alkyl-X 1 -(Ci-Cs)alkyl, -(Ci-C s )alkyl-X 1 -(Co-Cs)alkyl-A 1 or 
-(Ci-C 5 )all<yl-X 1 -(Ci-Cs)alkyl-(C3-C7)cycloalkyl; 

where the alkyl groups in the definition of R 3 are optionally substituted with 
-S(0) m (Ci-C 6 )alkyl, -C(0)OX 3 , 1 , 2, 3. 4 or 5 halogens, or 1, 2 or 3 OX 3 ; 
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X 1 is O. S(0) m , -N(X 2 )C(OK -C(0)N(X 2 )-, -OC(O)-, -C(0)0-, -CX 2 =CX 2 -, 

-N(X 2 )C(0)0-, -OC(0)N(X 2 )- or-C^C-; 
R 4 is hydrogen, (d-C 6 )alkyl or (Ca-Cyjcycloalkyl, or R 4 is taken together with R 3 
and the carbon atom to which they are attached and form (C5-C 7 )cycloalkyl, (C5- 
5 C 7 )cycloalkenyl f a partially saturated or fully saturated 4- to 8-membered ring 
having 1 to 4 heteroatoms independently selected from the group consisting of 
oxygen, sulfur and nitrogen, or is a bicyclic ring system consisting of a partially 
saturated or fully saturated 5- or 6-membered ring, fused to a partially saturated, 
fully unsaturated or fully saturated 5- or 6-membered ring, optionally having 1 to 4 
10 heteroatoms independently selected from the group consisting of nitrogen, sulfur 
and oxygen; 

X 4 is hydrogen or (Ci-C 6 )alkyl or X 4 is taken together with R 4 and the nitrogen atom 
to which X 4 is attached and the carbon atom to which R 4 is attached and form a 
five to seven membered ring; 




15 




where a and b are independently 0, 1 , 2 or 3; 



X s and X 53 are each independently selected from the group consisting of 
hydrogen, trifluoromethyl, A 1 and optionally substituted (Ci-C 6 )alkyl; 



20 



the optionally substituted (Ci-C 6 )alkyl in the definition of X 5 and X 53 
is optionally substituted with a substituent selected from the group 
consisting of A 1 , OX 2 , -S(0) m (Ci-C 6 )alkyl, -C(0)OX 2 , (Qr 
C 7 )cycloalkyl, -N(X 2 )(X 2 ) and -C(0)N(X 2 )(X 2 ); 



25 



or the carbon bearing X 5 or X 53 forms one or two alkylene bridges with the 
nitrogen atom bearing R 7 and R 8 wherein each alkylene bridge contains 1 
to 5 carbon atoms, provided that when one alkylene bridge is formed then 
X 5 or X 53 but not both may be on the carbon atom and R 7 or R 8 but not both 
may be on the nitrogen atom and further provided that when two alkylene 
bridges are formed then X s and X 53 cannot be on the carbon atom and R 7 
and R 8 cannot be on the nitrogen atom; 



30 



or X 5 is taken together with X 53 and the carbon atom to which they are 
attached and form a partially saturated or fully saturated 3- to 7-membered 
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ring, or a partially saturated or fully saturated 4- to 8-membered ring having 
1 to 4 heteroatoms independently selected from the group consisting of 
oxygen, sulfur and nitrogen; 

or X 5 is taken together with X s * and the carbon atom to which they are 
attached and form a bicyclic ring system consisting of a partially saturat d 
or fully saturated 5- or 6-membered ring, optionally having 1 or 2 
heteroatoms independently selected from the group consisting of nitrogen, 
sulfur and oxygen, fused to a partially saturated, fully saturated or fully 
unsaturated 5- or 6-membered ring, optionally having 1 to 4 heteroatoms 
independently selected from the group consisting of nitrogen, sulfur and 
oxygen; 

Z 1 is a bond, O or N-X 2 , provided that when a and b are both 0 then Z 1 is 
not N-X 2 or O; 

R 7 and R 8 are independently hydrogen or optionally substituted (d-C 6 )alkyl; 

where the optionally substituted (Ci-C 6 )alkyl in the definition of R 7 and R 8 is 
optionally independently substituted with A 1 , -C(0)0-(C<i-C e )a\ky\, 
-S(0) m (Ci-C 6 )alkyl, 1 to 5 halogens, 1 to 3 hydroxy, 1 to 3 -0-C(0)(Ci- 
Ci 0 )alkyl or 1 to 3 (Ci-C 6 )alkoxy; or 
R 7 and R 8 can be taken together to form -(CH 2 )rL-(CH 2 )r; 

where L is C(X 2 )(X 2 ), S(0) m or N(X 2 ); 
A 1 for each occurrence is independently (Cs-C 7 )cycloalkenyl, phenyl or a partially 
saturated, fully saturated or fully unsaturated 4- to 8-membered ring optionally 
having 1 to 4 heteroatoms independently selected from the group consisting of 
oxygen, sulfur and nitrogen, a bicyclic ring system consisting of a partially 
saturated, fully unsaturated or fully saturated 5- or 6-membered ring, optionally 
having 1 to 4 heteroatoms independently selected from the group consisting of 
nitrogen, sulfur and oxygen, fused to a partially saturated, fully saturated or fully 
unsaturated 5- or 6-membered ring, optionally having 1 to 4 heteroatoms 
independently selected from the group consisting of nitrogen, sulfur and oxygen; 

A 1 for each occurrence is independently optionally substituted, in one or 
optionally both rings if A 1 is a bicyclic ring system, with up to three 
substituents, ach substituent independently selected from the group 
consisting of F, CI. Br, I, OCF 3 , OCF 2 H, CF 3 , CH 3 , OCH 3 , -OX 6 , 
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-CfCOfsKX'OCX 6 ), -CfOJOX 6 , oxo, (Ci-C 6 )alkyi, nitro, cyano, benzyl, 
-S(0) m (Ci-C 6 )alkyl, 1 H-tetrazol-5-yl, phenyl, phenoxy, phenylalkyloxy, 
halophenyl, methylenedioxy, -NKX^X 6 ), -NfX^CfCOPC 6 ), -S0 2 H(Xf i )(X 6 ) t 
-NCX^SOz-phenyl, -NfX^SOzX 6 , -CONX 11 X 12 , -S0 2 NX 11 X 12 , -NX € S0 2 X 12 , 
5 -NX 6 CONX 11 X 12 , -NX 6 S0 2 NX 11 X 12 , -NX 6 C(0)X 12 , imidazolyl, thiazolyl and 

tetrazolyl, provided that if A 1 is optionally substituted with methylenedioxy 
then it can only be substituted with one methylenedioxy; 

where X 11 is hydrogen or optionally substituted (d-C 6 )alkyI; 

the optionally substituted (Ci-C 6 )alkyl defined for X 11 is 
10 optionally independently substituted with phenyl, phenoxy, 

(Ci-C 6 )alkoxycarbonyl, -S(0) m (Ci-C 6 )alkyl, 1 to 5 halogens, 
1 to 3 hydroxy, 1 to 3 (d-CioJalkanoyloxy or 1 to 3 (Ci- 
C 6 )alkoxy; 

X 12 is hydrogen, (CrC 6 )alkyl, phenyl, thiazolyl, imidazolyl, furyl or 
15 thienyl, provided that when X 12 is not hydrogen, X 12 is optionally 

substituted with one to three substituents independently selected 
from the group consisting of CI, F, CH 3 , OCH 3 , OCF 3 and CF 3 ; 
or X 11 and X 12 are taken together to form -(CH 2 ) r L 1 -(CH 2 ) r ; 
where L 1 is C(X 2 )(X 2 ), O, S(0) m or N(X 2 ); 
20 r for each occurrence is independently 1, 2 or 3; 

X 2 for each occurrence is independently hydrogen, optionally substituted (Ci- 
C 6 )alkyl, or optionally substituted (Cs-Cyjcycloalkyl, where the optionally substituted 
(Ci-C 6 )alkyl and optionally substituted (Cs-Cyjcycloalkyl in the definition of X 2 are 
optionally independently substituted with -S(0) m (Ci-C 6 )alkyl, -C(0)OX 3 , 1 to 5 
25 halogens or 1-3 OX 3 ; 

X 3 for each occurrence is independently hydrogen or (Ci-C 6 )alkyl; 
X 6 is independently hydrogen, optionally substituted (Ci-C 6 )alkyl, (C2- 
CsJhalogenated alkyl, optionally substituted (Cs-Cyjcycloalkyl, (CVC7)- 
halogenatedcycloalkyl, where optionally substituted (Ci-CeJalkyI and optionally 
30 substituted (C 3 -C 7 )cycloalkyl in the definition of X 6 is optionally independently 
substituted" by 1 or 2 (Ci-C 4 )alkyl, hydroxyl, (Ci-C 4 )alkoxy, carboxyl, CONH 2t - 
S(0) m (Ci-C6)alkyI v carboxylate (d-C 4 )alkyl ester, or 1 H-t trazol-5-yl; or 
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when there are two X 6 groups on one atom and both X 6 are independently (Ci- 
C 6 )aikyl, the two (Ci-C 6 )alkyl groups may be optionally joined and, together with 
the atom to which the two X 6 groups are attached, form a 4- to 9- membered ring 
optionally having oxygen, sulfur or NX 7 ; 
5 X 7 is hydrogen or (Ci-C 6 )alkyl optionally substituted with hydroxyl; and 

m for each occurrence is independently 0, 1 or 2; 
with the proviso that 

X 6 and X 12 cannot be hydrogen when it is attached to C(O) or S0 2 in the form 

CCCOX 6 , C(0)X 12 , S0 2 X 6 orS0 2 X 12 ; and 
10 when R 6 is a bond then L is N(X 2 ) and each r in the definition -(CH 2 ) r L-(CH2) r is 

independently 2 or 3. 

10. A method of treating or preventing congestive heart failure, obesity 

or frailty associated with aging, which comprises administering to a mammal in 

need thereof effective amounts of a functional somatostatin antagonist and a 
15 compound of formula I 



O X 4 




I 

or the stereoisomers mixtures, diastereomerically enriched, diastereomerically 
pure, enantiomerically enriched or enantiomerically pure isomers or the 
20 pharmaceutical^ acceptable salts and prodrugs thereof, 
wherein 
e is 0 or 1; 

n and w are each independently 0, 1 or 2; 
provided that w and n cannot both be 0 at the same time; 
25 Y is oxygen or sulfur; 

R 1 is hydrogen, -CN, -(CH^N^C^X 6 , -(CH 2 ) q Np( 6 )C(0)(CH 2 ) r A 1 f 
-(CH^NPC^SOzCCH^A 1 , -(CH^NCX^SOjX 6 , -(CH^NpC^CPJNpC^CCH^A 1 , 
.(CH^cNp^CfOJNpC^pC 6 ), -(CH^CCONPC^PC 6 ), -(CH^CPJNCX^CCH^A 1 , 
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-(CH 2 ) q C(0)OX 6 , -(CH 2 ) q C(0)0(CH 2 )rA 1 , -(CH^OX 6 , -(CH^OCCOJX 6 , 
-(CHz^OC^XCHzJrA'.KC^^OC^Np^^HaJrV.-tCHz^OCCOJNpC 6 )^ 6 ), 
-(CH^dOX 6 , -(CH 2 ) q C(0)(CH 2 ) r A 1 , -(CH^N^dOJOX 6 , 
-(CH 2 ) q N(X 6 )S0 2 N(X 6 )(X 6 ), -(CH^SfOJnX 5 , -(CH^SfOUCH^-A 1 , 
5 -(Ci-Cio)alkyl. -(CH 2 ),-A 1 , -(CH 2 ) q -(C3-C 7 )cycloalkyl, -(CH 2 ) q -Y 1 -(C,-C 6 )alkyl. 
-(CH 2 ) q -Y 1 -(CH 2 )t-A 1 or -(CH 2 ) q -Y 1 -(CH 2 ) r (C3-C 7 )cycloalkyl; 

where the alkyl and cydoalkyl groups in the definition of R 1 are optionally 

substituted with (Ci-C 4 )alkyl, hydroxyl, (Ci-C 4 )alkoxy, carboxyl, -CONH 2l 

-S(0) m (Ci-C6)alkyl, -C0 2 (d-d)alkyl ester, 1 H-tetrazol-6-yl or 1, 2 or 3 
10 fluoro; 

Y 1 is O, S(0) m , -C(0)NX 6 -, -CH=CH-, -C^C-, -UQ^)C(0)-, -CfOJNX 6 -, 

-C(0)0-, -OdCONfX 6 )- or-OC(0)-; 

q is 0, 1, 2, 3 or 4; 

tis 0, 1, 2 or 3; 

15 said (CH 2 ) q group and (CH 2 ) t group may each be optionally substituted with 

hydroxyl, (d-d)alkoxy, carboxyl, -CONH 2 , -S(0) m (d-C6)alkyl. 
-C0 2 (Ci-C 4 )alkyl ester, 1 H-tetrazol-5-yl, 1, 2 or 3 fluoro, or 1 or 2 (Ci- 
C 4 )alkyl; 

R 2 is hydrogen, (Ci-C 8 )alkyl, -(Co-C3)alkyl-(C3-C 8 )cycloalkyl, -(Ci-C 4 )alkyl-A 1 or A 1 ; 
20 where the alkyl groups and the cydoalkyl groups in the definition of R 2 are 

optionally substituted with hydroxyl, -C^OJOX 6 , -dOMX^CX 6 ). -Np^CX 6 ), 
-S(0) m (d-d)alkyl. -C(0)A 1 , -C(0)Q^), CF 3 , CN or 1, 2 or 3 halogen; 
R 3 is A 1 , (CrC 10 )alkyl, -(d-d)alkyl-A 1 , -(d-C 6 )alkyl-(C3-d)cydoalkyl, 
-(d-dOalkyloO-Cd-dJalkyi, -(C 1 -C 5 )alkyl-X 1 -(C 0 -Cs)alkyl-A 1 or 
25 -(d-d)alkylO<Vd-d)alkyl-(C3-d)cydoalkyl; 

where the alkyl groups in the definition of R 3 are optionally substituted with 
-S(0) m (d-C 6 )alkyl, -C(0)OX 3 , 1, 2, 3. 4 or 5 halogens, or 1, 2 or 3 OX 3 ; 
X 1 is O. S(0) m , -N(X 2 )C(0)-. -C(0)N(X 2 )-, -OC(0)-, -C(0)0-, -CX 2 =CX 2 -, 
-N(X 2 )C(0)0-, -0C(0)NPC 2 )- or -OO; 
30 R 4 is hydrogen, (Ci-C 6 )alkyl or (C3-C 7 )cydoalkyl, or R 4 is taken together with R 3 
and the carbon atom to which they are attached and form (Cs-O)cydoalkyl, (Cs- 
C 7 )cydoalkenyl, a partially saturated or fully saturated 4- to 8-membered ring 
having 1 to 4 heteroatoms independently seleded from the group consisting of 
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oxygen, sulfur and nitrogen, or is a bicyclic ring system consisting of a partially 
saturated or fully saturated 5- or 6-membered ring, fused to a partially saturated, 
fully unsaturated or fully saturated 5- or 6-membered ring, optionally having 1 to 4 
heteroatoms independently selected from the group consisting of nitrogen, sulfur 
and oxygen; 

X 4 is hydrogen or (Ci-C 6 )alkyl orX 4 is taken together with R 4 and the nitrogen atom 
to which X 4 is attached and the carbon atom to which R 4 is attached and form a 
five to seven membered ring; 



where a and b are independently 0, 1 , 2 or 3; 

X s and X 53 are each independently selected from the group consisting of 
hydrogen, trifluoromethyl, A 1 and optionally substituted (d-C 6 )alkyl; 

the optionally substituted (Ci-C 6 )alkyl in the definition of X 5 and X 53 
is optionally substituted with a substituent selected from the group 
consisting of A 1 , OX 2 , -S(0) m (Ci-C 6 )alkyl, -C(0)OX 2 , (Qr 
C 7 )cycloalkyl, -N(X 2 )(X 2 ) and -C(0)N(X 2 )(X 2 ); 
or the carbon bearing X 5 or X 53 forms one or two alkylene bridges with the 
nitrogen atom bearing R 7 and R 8 wherein each alkylene bridge contains 1 
to 5 carbon atoms, provided that when one alkylene bridge is formed th n 
X 5 or X 53 but not both may be on the carbon atom and R 7 or R 8 but not both 
may be on the nitrogen atom and further provided that when two alkylene 
bridges are formed then X 5 and X 53 cannot be on the carbon atom and R 7 
and R 8 cannot be on the nitrogen atom; 

or X s is taken together with X 53 and the carbon atom to which they are 
attached and form a partially saturated or fully saturated 3- to 7-membered 
ring, or a partially saturated or fully saturated 4- to 8-membered ring having 
1 to 4 heteroatoms independently selected from the group consisting of 
oxygen, sulfur and nitrogen; 

or X 5 is taken together with X 53 and the carbon atom to which they are 
attached and form a bicyclic ring system consisting of a partially saturated 
or fully saturated 6- or 6-membered ring, optionally having 1 or 2 




R 6 is a bond or is 




(CH2) b 
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heteroatoms independently sel cted from the group consisting of nitrogen, 
sulfur and oxygen, fused to a partially saturated, fully saturated or fully 
unsaturated 5- or 6-membered ring, optionally having 1 to 4 heteroatoms 
independently selected from the group consisting of nitrogen, sulfur and 
5 oxygen; 

Z 1 is a bond, O or N-X 2 , provided that when a and b are both 0 then Z 1 is 
not N-X 2 or O; 

R 7 and R 8 are independently hydrogen or optionally substituted (d-C 6 )alkyl; 

where the optionally substituted (Ci-C 6 )alkyl in the definition of R 7 and R 8 is 
10 optionally independently substituted with A 1 , -CCOJCMCi-CeJalkyl, 

-S(0) m (Ci-C 6 )alkyI t 1 to 5 halogens, 1 to 3 hydroxy, 1 to 3 -0-C(0)(d- 
Cio)alkyl or 1 to 3 (Ci-C 6 )alkoxy; or 
R 7 and R 8 can be taken together to form -(CH 2 ) r L-(CH 2 ) r ; 
where L is C(X 2 )(X 2 ), S(0) m or N(X 2 ); 
15 A 1 for each occurrence is independently (Cs-Cyjcycloalkenyl, phenyl or a partially 
saturated, fully saturated or fully unsaturated 4- to 8-membered ring optionally 
having 1 to 4 heteroatoms independently selected from the group consisting of 
oxygen, sulfur and nitrogen, a bicyclic ring system consisting of a partially 
saturated, fully unsaturated or fully saturated 5- or 6-membered ring, optionally 
20 having 1 to 4 heteroatoms independently selected from the group consisting of 
nitrogen, sulfur and oxygen, fused to a partially saturated, fully saturated or fully 
unsaturated 5- or 6-membered ring, optionally having 1 to 4 heteroatoms 
independently selected from the group consisting of nitrogen, sulfur and oxygen; 

A 1 for each occurrence is independently optionally substituted, in one or 
25 optionally both rings if A 1 is a bicyclic ring system, with up to three 

substituents, each substituent independently selected from the group 
consisting of F, CI, Br, I, OCF 3 , OCF 2 H, CF 3 , CH 3 , OCH 3 . -OX 6 , 
-CCOJNCX^pC 6 ), -CCOJOX 6 , oxo, (Ci-Ce)alkyl, nitro, cyano, benzyl, 
-S(0) m (Ci-C 6 )alkyI, 1H-tetrazol-5-yl, phenyl, phenoxy, phenylalkyloxy, 
30 halophenyl, methylenedioxy, -NKX 6 )^ 6 ), -N(X^)C(0)Q^) t -S0 2 N(X 6 )P< 6 ) I 

-Np^SCVpheny], -Np^SOzX 6 , -CONX 11 X 12 , -SG 2 NX 11 X 12 , -NX^OzX 12 , 
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-N^CONX^X 12 , -NX 6 S0 2 NX 11 X 12 l -NX 6 C(0)X 12 , imidazolyl, thiazolyl and 



tetrazolyl, provided that if A 1 is optionally substituted with methylenedioxy 



then it can only be substituted with one methylenedioxy; 



where X 11 is hydrogen or optionally substituted (d-C 6 )alkyl; 



5 



the optionally substituted (Ci-C 6 )alkyl defined for X 11 is 
optionally independently substituted with phenyl, phenoxy, 
(Ci-C 6 )alkoxycarbonyl, -S(0) m (Ci-C 6 )alkyl, 1 to 5 halogens, 
1 to 3 hydroxy, 1 to 3 (Ci-Ci 0 )alkanoyloxy or 1 to 3 (Ci- 
C 6 )alkoxy; 



10 



X 12 is hydrogen, (Ci-C 6 )aikyl, phenyl, thiazolyl, imidazolyl, furyl or 
thienyl, provided that when X 12 is not hydrogen, X 12 is optionally 
substituted with one to three substituents independently selected 
from the group consisting of CI, F, CH 3| OCH 3 , OCF 3 and CF 3 ; 



or X 11 and X 12 are taken together to form -(CH 2 ) r L 1 -<CH2)r; 



15 



where L 1 is C(X 2 )(X 2 ), O, S(0) m or N(X 2 ); 



r for each occurrence is independently 1 , 2 or 3; 

X 2 for each occurrence is independently hydrogen, optionally substituted (Ci- 
C 6 )alkyl, or optionally substituted (Cs-Cyjcycloalkyl, where the optionally substituted 
(Ci-C 6 )alkyl and optionally substituted (C3-C 7 )cycloalkyl in the definition of X 2 are 
20 optionally independently substituted with -S(0) m (Ci-C 6 )alkyl, -C(0)OX 3 , 1 . to 5 
halogens or 1-3 OX 3 ; 

X 3 for each occurrence is independently hydrogen or (Ci-C6)alkyl; 

X 6 is independently hydrogen, optionally substituted (Ci-C 6 )alkyl, (C2- 

C 6 )halogenated alkyl, optionally substituted (C 3 -C 7 )cycloalkyl, (CVCy)- 

25 halogenatedcycloalkyl, where optionally substituted (Ci-C 6 )alkyl and optionally 
substituted (C3-C7)cycloalkyl in the definition of X 6 is optionally independently 
substituted by 1 or 2 (Ci-C 4 )alkyl, hydroxyl, (Ci-C 4 )alkoxy, carboxyl, CONH 2l - 
S(0) m (Ci-C6)alkyl, carboxylate (Ci-C 4 )alkyl ester, or 1H-tetrazol-5-yl; or 
when there are two X 6 groups on one atom and both X 6 are independently (C1- 

30 Ce^ikyl, the two (Ci-C 6 )alkyl groups may be optionally joined and, together with 
the atom tt> which the two X 6 groups are attached, form a 4- to 9- membered ring 
optionally having oxygen, sulfur or NX 7 ; 



X 7 is hydrogen or (Ci-C^alkyl optionally substituted with hydroxyl; and 
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m for each occurrence is independently 0, 1 or 2; 
with the proviso that: 

X 6 and X 12 cannot be hydrogen when it is attached to C(O) or S0 2 in the form 
CCOJX 6 , C(0)X 12 f SO2X 6 or SO2X 12 ; and 
5 when R 6 is a bond then L is N(X 2 ) and each r in the definition ~(CH 2 )rL-(CH 2 )r is 
independently 2 or 3. 

11. A method according to claim 10 wherein said functional 
somatostatin antagonist is an alpha-2 adrenergic agonist 

12. A method according to claim 11 wherein said alpha-2 adrenergic 
10 agonist is selected from the group consisting of clonidine, xylazine and 

medetomidine. 

13. A method according to claim 12 wherein said compound of formula I 
is 2-amino-N-[2-(3a-(R)-benzyl-2-methyl-3-oxo-2 > 3,3a I 4,6 l 7-hexahydro-pyrazolo- 
[4, 3-c]pyridin-5-yl)-1 -(R)-benzyIoxymethyl-2-oxo-ethyl]-isobutyramide L-tartaric acid 

15 salt. 

14. A pharmaceutical composition which comprises a pharmaceutical^ 
acceptable earner, an amount of an alpha-2 adrenergic agonist and an amount of 
a compound of formula I 




20 I 

or the stereoisomers mixtures, diastereomerically enriched, diastereomerically 

pure, enantiomerically enriched or enantiomerically pure isomers or the 

pharmaceutically acceptable salts and prodrugs thereof, 

wherein 
25 eisOorl; 

n and w are each independently 0, 1 or 2; 

provided that w and n cannot both be 0 at the same time; 

Y is oxyg n or sulfur; 
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R 1 is hydrogen, -CN, -(CH^NpC^CCDJX 6 , -(CH 2 ) q HQ^)C(0)(CH 2 ) r A\ 
-(CHz^NPC^SO^CHjVA 1 , -(CHa^NP^SOzX 6 , -(CH 2 ) q N(X^C(0)N(X^(CH 2 )rA 1 , 
-(CH^NtX^OJN^fX 6 ). -(CHa^CCOJNpC^CX 6 ), -(CH 2 ) q C(0)N(X^(CH 2 ) r A 1 , 
-(CHz^C^OX 6 , -(CH 2 ) q C(0)0(CH 2 ) r A 1 , -(CH^OX 6 , -(CH^OCfCOX 6 , 
5 -(CH 2 ) p OC(0)(CH 2 ) r A 1 , -{CH 2 ) q OC{0)HQ^)(CH 2 ) r A\ -(CH 2 ) q OC(0)N(X 6 )(X 6 ), 
-(CH 2 ) q C(0)X 6 , -{CH 2 ) q C(0)(CH 2 ),-A 1 , -(CH^NPC^COOX 6 , 
-(CH 2 ) q N(X 6 )S0 2 N(X 6 )(X 6 ), -(CH 2 ) q S(0) m X 6 , -(CH 2 ) q S(0) m (CH 2 ) r A 1 , 
-(Ci-C,o)alkyl, -(CH 2 ) r A\ -(CH 2 ) q -(C3-C7)cycloalkyl, -(CH^-Y^d-C^alky!, 
-(CH 2 ) q -Y 1 -(CH 2 )rA 1 or -(CH 2 ) q -Y 1 -(CH 2 ) r (C3-C 7 )cycloalkyl; 
10 where the alkyl and cycloalkyl groups in the definition of R 1 are optionally 

substituted with (Ci-C 4 )alkyl, hydroxyl, (Ct-C^alkoxy, carboxyl, -CONH 2 , 
-S(0) m (Ci-C6)alkyl, -C0 2 (Ci-C 4 )alkyl ester, 1 H-tetrazol-5-yl or 1, 2 or 3 
fluoro; 

Y 1 is O, S(0) m , -C^NX 6 -, -CH=CH-. -C=C-, -UQ<?)C(0)-, -CCONX 6 -, 
15 -C(0)0-, -OCCOJNtX 6 )- or -OC(O)-; 

q is 0, 1, 2, 3 or 4; 
tis 0, 1, 2 or 3; 

said (CH 2 ) q group and (CH 2 )t group may each be optionally substituted with 
hydroxyl, (d-C^alkoxy, carboxyl, -CONH 2 , -S(0) m (Ci-C6)alkyl, 
20 -C0 2 (d-C4)alkyl ester, 1 H-tetrazol-5-yl, 1, 2 or 3 fluoro, or 1 or 2 (Ci- 

OOalkyl; 

R 2 is hydrogen, (C 1 -C 8 )alkyl, -(Co-C3)alkyl-(C3-C8)cycloalkyl, -(Ci-C 4 )alkyl-A 1 or A 1 ; 
where the alkyl groups and the cycloalkyl groups in the definition of R 2 are 
optionally substituted with hydroxyl, -CCOOX 6 , -C(0)NQ^)Q^), -Np^CX 6 ), 
25 -S(0) m (Ci-C6)alkyl, -C(0)A 1 , -C(O)0^), CF 3 , CN or 1 , 2 or 3 halogen; 

R 3 is A 1 , (d-dojalkyl, -(C-Cejalkyl-A 1 , -(C 1 -C 6 )alkyl-(C 3 -C7)cycloalkyl, 
-(Ci-C 5 )alkyl-X 1 -(Ci-C 5 )alkyl, -(Ci-C5)alkyl-X 1 -(Co-Cs)alkyl-A 1 or 
-(Ci-C s )alkyl-X 1 -(Ci-C5)alkyl-(C3-C 7 )cycloalkyl; 

where the alkyl groups in the definition of R 3 are optionally substituted with 
30 -S(0) m (Ci-C 6 )alkyl, -C(0)OX 3 , 1 , 2, 3, 4 or 5 halogens, or 1 , 2 or 3 OX 3 ; 

X 1 is O, S(0) m , -N(X 2 )C(0)-, -C(0)N(X 2 )-, -OC(O)-, -C(0)0-. -CX 2 =CX 2 -, 
-N(X 2 )C(0)0-, -OC(0)N(X 2 )- or-OO; 
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R 4 is hydrogen, (Ci-C 6 )alkyl or (C3-C 7 )cycloalkyl, or R 4 is taken together with R 3 
and the carbon atom to which they are attached and form (Cs-Cyjcycloalkyl, (Cs- 
C 7 )cycloalkenyl f a partially saturated or fully saturated 4- to 8-membered ring 
having 1 to 4 heteroatoms independently selected from the group consisting of 
oxygen, sulfur and nitrogen, or is a bicyclic ring system consisting of a partially 
saturated or fully saturated 5- or 6-membered ring, fused to a partially saturat d, 
fully unsaturated or fully saturated 5- or 6-membered ring, optionally having 1 to 4 
heteroatoms independently selected from the group consisting of nitrogen, sulfur 
and oxygen; 

X 4 is hydrogen or (Ci-C 6 )alkyl orX 4 is taken together with R 4 and the nitrogen atom 
to which X 4 is attached and the carbon atom to which R 4 is attached and form a 
five to seven membered ring; 



where a and b are independently 0, 1 , 2 or 3; 

X 5 and X 53 are each independently selected from the group consisting of 
hydrogen, trifluoromethyl, A 1 and optionally substituted (Ci-Cejalkyl; 

the optionally substituted (d-C 6 )alkyl in the definition of X s and X 53 
is optionally substituted with a substituent selected from the group 
consisting of A 1 , OX 2 , -S(0) m (Ci-C*)alkyl f -C(0)OX 2 , (C3- 
C 7 )cycloalkyl, -N(X 2 )(X 2 ) and -C(0)N(X 2 )(X 2 ); 
or the carbon bearing X 5 or X 53 forms one or two alkylene bridges with th 
nitrogen atom bearing R 7 and R 8 wherein each alkylene bridge contains 1 
to 5 carbon atoms, provided that when one alkylene bridge is formed then 
X 5 or X 53 but not both may be on the carbon atom and R 7 or R 8 but not both 
may be on the nitrogen atom and further provided that when two alkylene 
bridges are formed then X s and X 53 cannot be on the carbon atom and R 7 
and R 8 cannot be on the nitrogen atom; 

or X s is taken together with X s3 and the carbon atom to which they are 
attached and form a partially saturated or fully saturated 3- to 7-membered 
ring, or a partially saturated or fully saturated 4- to 8-membered ring having 





R 6 is a bond or is 



(CH2)b 
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1 to 4 heteroatoms independently selected from the group consisting of 
oxygen, sulfur and nitrogen; 

or X s is taken together with X 53 and the carbon atom to which they are 
attached and form a bicydic ring system consisting of a partially saturated 
5 or fully saturated 5- or 6-membered ring, optionally having 1 or 2 

heteroatoms independently selected from the group consisting of nitrogen, 
sulfur and oxygen, fused to a partially saturated, fully saturated or fully 
unsaturated 5- or 6-membered ring, optionally having 1 to 4 heteroatoms 
independently selected from the group consisting of nitrogen, sulfur and 
10 oxygen; 

Z 1 is a bond, O or N-X 2 , provided that when a and b are both 0 then Z 1 is 
not N-X 2 or O; 

R 7 and R 8 are independently hydrogen or optionally substituted (d-C 6 )aIkyI; 

where the optionally substituted (Ci-C 6 )alkyl in the definition of R 7 and R 8 is 
15 optionally independently substituted with A 1 , -C(0)0-(Ci-C 6 )alkyl, 

-S(0) m (Ci-C 6 )alkyl, 1 to 5 halogens, 1 to 3 hydroxy, 1 to 3 -0-C(0)(d- 

Cio)aIkyl or 1 to 3 (d-C 6 )alkoxy; or 
R 7 and R 8 can be taken together to form -(CH 2 )rL-(CH 2 )r; 

where L is C(X 2 )(X 2 ), S(0) m or N(X 2 ); 
20 A 1 for each occurrence is independently (Cs-C 7 )cycloalkenyI, phenyl or a partially 
saturated, fully saturated or fully unsaturated 4- to 8-membered ring optionally 
having 1 to 4 heteroatoms independently selected from the group consisting of 
oxygen, sulfur and nitrogen, a bicydic ring system consisting of a partially 
saturated, fully unsaturated or fully saturated 5- or 6-membered ring, optionally 
25 having 1 to 4 heteroatoms independently selected from the group consisting of 
nitrogen, sulfur and oxygen, fused to a partially saturated, fully saturated or fully 
unsaturated 5- or 6-membered ring, optionally having 1 to 4 heteroatoms 
independently selected from the group consisting of nitrogen, sulfur and oxygen; 

A 1 for each occurrence is independently optionally substituted, in one or 
30 optionally both rings if A 1 is a bicydic ring system, with up to three 

substituents, each substituent independently selected from the group 

consisting of F, CI, Br, I, OCF 3 , OCF 2 H, CF 3 , CH 3l OCH 3 , -OX 6 , 

-CCCOISipC^pC 6 ), -C^OX 6 , oxo, (Ci-C 6 )alkyl, nitro, cyano, benzyl, 
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-S(0) m (Ci-C 6 )alkyI, 1H-tetrazol-5-yl, phenyl, phenoxy, phenylalkyloxy, 
halophenyl, methylenedioxy, -NCX 6 )^ 6 ), -NCX^CPXX 6 ), -SOsNCX^CX 6 ), 
-NKX^SCVphenyl, -NpC^SOzX 6 , -CONX 11 X 12 , -S0 2 NX 11 X 12 , -NX 6 S0 2 X 12 , 
-NX 6 CONX 11 X 12 , -NX 6 S0 2 NX 11 X 12 , -NX 6 C(0)X 12 , imidazolyl, thiazolyl and 
5 tetrazolyl, provided that if A 1 is optionally substituted with methylenedioxy 

then it can only be substituted with one methylenedioxy; 

where X 11 is hydrogen or optionally substituted (Ci-C 6 )alkyl; 

the optionally substituted (d-CeJalkyl defined for X 11 is 
optionally independently substituted with phenyl, phenoxy, 
10 (Ci-CeJalkoxycarbonyl, -S(0) m (Ci-C6)alkyI, 1 to 5 halogens, 

1 to 3 hydroxy, 1 to 3 (CrCio)alkanoyloxy or 1 to 3 (Ci- 
C 6 )alkoxy; 

X 12 is hydrogen, (C 1 -C 6 )alkyl, phenyl, thiazolyl, imidazolyl, furyl or 
thienyl, provided that when X 12 is not hydrogen, X 12 is optionally 
15 substituted with one to three substituents independently selected 

from the group consisting of CI, F, CH 3 , OCH 3> OCF 3 and CF 3 ; 
or X 11 and X 12 are taken together to form -(CH 2 ) r L 1 -(CH 2 ) r ; 
where L 1 is C(X 2 )(X 2 ), O, S(0) m or N(X 2 ); 
r for each occurrence is independently 1, 2 or 3; 
20 X 2 for each occurrence is independently hydrogen, optionally substituted (C r 
C 6 )alkyl, or optionally substituted (C3-C 7 )cycloalkyl, where the optionally substituted 
(Ci-Ce)alkyl and optionally substituted (Cs-Cyjcycloalkyl in the definition of X 2 are 
optionally independently substituted with -S(0) m (Ci-C 6 )alkyl, -C(0)OX 3 , 1 to 5 
halogens or 1-3 OX 3 ; 
25 X 3 for each occurrence is independently hydrogen or (Ci-C 6 )alkyl; 

X 6 is independently hydrogen, optionally substituted (Ci-C 6 )alkyl, (CV 
C 6 )halogenated alkyl, optionally substituted (C3-C 7 )cycloalkyl, (QrC?)- 
halogenatedcycloalkyl, where optionally substituted (Ci-C 6 )alkyl and optionally 
substituted (C 3 -C7>cycloalkyl in the definition of X 6 is optionally independently 
30 substituted by 1 or 2 (d-C^alkyl, hydroxyl, (d-C^alkoxy, carboxyl, CONH 2 , - 
S(0) m (Ci-C6)alkyl, carboxylate (Ci-C 4 )alkyl ester, or 1H-tetrazol-5-yl; or 
when there are two X 6 groups on one atom and both X 6 are independently (Ci- 
C 6 )alkyl, th two (Ci-C 6 )alkyl groups may be optionally joined and, together with 
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the atom to which the two X 6 groups are attached, form a 4- to 9- membered ring 
optionally having oxygen, sulfur or NX 7 ; 

X 7 is hydrogen or (d-C 6 )alkyl optionally substituted with hydroxyl; and 
m for each occurrence is independently 0, 1 or 2; 
5 with the proviso that 

X 6 and X 12 cannot be hydrogen when it is attached to C(O) or S0 2 in the form 
CfCOX 6 , C(0)X 12 , SO2X 6 or S0 2 X 12 ; and 

when R 6 is a bond then L is N(X 2 ) and each r in the definition -(CH 2 ) r L-(CH 2 ) r is 
independently 2 or 3. 

10 15. A method according to claim 1 wherein the condition associated 

with insulin resistance is type I diabetes, type II diabetes, hyperglycemia, impaired 
glucose tolerance or an insulin resistant syndrome or state. 

16. A method according to claim 1 wherein the condition associated 
with insulin resistance is associated with obesity or old age. 

15 17. A method of treating insulin resistance in a mammal which 

comprises administering to a mammal in need thereof an effective amount of a 
growth hormone releasing peptide or a growth hormone releasing peptide mimetic 
or a pharmaceutical^ acceptable salt thereof. 

18. A process for the preparation of the compound of formula k, 




the compound of 
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HO. 




NH-Prt 



, where Prt is an amine protecting group, in the 



presence of an organic base, a peptide coupling reagent, and a reaction inert 
solvent at a temperature between about -78 °C to about -20 °C to yield the 
compound of formula k. 

19. A process according to claim 18 where the peptide coupling reagent 
is 1 -propane phosphonic acid cyclic anhydride and the compound of formula g has 
the R-configuration, the compound of formula j has the R-configuration and the 
compound of formula k has the 3a-(R),1-(R) configuration. 

20. A process for the preparation of the compound of formula Z, 




NHj L-tartrate 



, which comprises reacting the 



Me 




compound of formula g, 



Free Base 
(9) 



, with the compound of formula j, 




1° , in the presence of an organic base, a peptide coupling 

reagent, and a reaction inert solvent at a temperature between about -78 °C to 
about 
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NH-Prt 



-20 °C to yield the compound of formula k f W 

deprotecting the compound of formula k to yield the compound of formula I, 




© ; reacting the compound of formula I with L- 

tartaric acid in an alcoholic solvent to yield the compound of formula Z. 

21 . A process according to claim 20 where the peptide coupling reagent 
is 1 -propane phosphonic acid cyclic anhydride and the compound of formula g has 
the R-configuration, the compound of formula j has the R-configuration and each 
of the compounds of formula k, I and Z has the 3a-(R),1-(R) configuration. 
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10 



22. A process for the preparation of the compound of formula g, 
Me 



N—N 




H 

Free Base 

(g) , which comprises reacting the compound of formula f, 



Me 



N — N 




, with a base in an inert solvent at a temperature of about 
-50 to -10 °C wherein the chirality of the benzyl group is maintained, to yield the 
compound of formula g. 

23. A process for the preparation of the compound of formula c, 
O 




(c) 



, which comprises reacting the compound of formula b, 




O-alkyI 



^ , where Prt is an amine protecting group, with an inorganic or 

organic base and benzyl bromide in a reaction inert solvent to yield the compound 
of formula c. 

24. A process for the preparation of th compound of formula f, 
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Me 




L-Tartrate 

© , which comprises reacting the compound of formula e, 

Me 



N— N 




( e ) , with L-tartaric acid in a reaction inert organic solvent 

25. The R.S-enantiomeric mixture, the R-enantiomer or the S- 
enantiomer of the compound of formula 



O-alkyl 




, where Prt is hydrogen or an amine protecting group. 
26. A method of treating sleep disorders in a mammal suffering from 
sleep disorders comprising administering to said mammal an effective amount of a 
compound of formula I 




10 
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or the stereoisomers mixtures, diastereomerically enriched, diastereomerically 
pure, enantiomerically enriched or enantiomerically pure isomers, or the 
pharmaceutical^ acceptable salts and prodrugs thereof, 
wherein 
5 eisOoM; 

n and w are each independently 0, 1 or 2; 

provided that w and n cannot both be 0 at the same time; 

Y is oxygen or sulfur; 

R 1 is hydrogen, -CN, -(CH 2 ) q N(X?)C(0)X?, -(CH 2 ) q N(X^C(0)(CH 2 ) r A 1 , 
10 -(CH 2 ) q N(X 6 )S0 2 (CH 2 )rA 1 , -(CH2) q N(X 6 )S0 2 X 6 , -(CH 2 ) q NQ^)C(0)NQ^)(CH 2 )rA\ 
-(CHz^NP^CCONQ^PC 6 ), -(CH 2 ) q C(0)N(X 6 )P< 6 ), -(CH 2 ) q C(0)N(X 6 )(CH 2 ),-A 1 , 
-(CH 2 ) q C(0)OX 6 , -(CH 2 ) q C(0)0(CH 2 )rA 1 , -(CH^OX 6 , -(CH^OC^X 6 , 
-(CH 2 ) q OC(0)(CH 2 ),-A 1 , -(CH 2 ) q OC(0)N(X^(CH 2 )rA 1 , -(CH^OC^NQ^CX 6 ), 
-(CH^CfCOX 6 , -(CH 2 ) q C(0)(CH 2 )rA 1 , -(CH^Np^CfOJOX 6 , 
1 5 -(CH 2 ) q N(X 6 )S0 2 N(X 6 )(X € ), -(CH^SCO)^, -(CH 2 ) q S(0) m (CH 2 ),-A 1 , 

-(C 1 -Cio)alkyl. -(CH 2 ),-A 1 , -(CH 2 ) q -(C3-C 7 )cycloalkyl, -(CH2) q -Y 1 -(Ci-C 6 )alkyl, 
-(CH 2 ) q -Y 1 -(CH 2 ),-A 1 or -(CH 2 ) q -Y 1 -(CH2)r(C3-C7)cycloalkyl; 

where the alkyl and cycloalkyl groups in the definition of R 1 are optionally 
substituted with (Ci-C 4 )alkyl, hydroxyl, (d-C 4 )alkoxy, carboxyl, -CONH 2 , 
20 -S(0) m (Ci-C 6 )alkyl, -C0 2 (Ci-C 4 )alkyl ester, 1 H-tetrazol-5-yl or 1, 2 or 3 

fluoro; 

Y 1 is O, S(0) m . -C(0)NX 6 -, -CH=CH-, -C=C-, -H(X?)C(P)-, -C^NX 6 -, 
-C(0)0-, -OC(0)N(X^)- or-OC(0)-; 
q is 0, 1, 2, 3 or 4; 
25 tis0,1,2or3; 

said (CH 2 ) q group and (CH 2 ) t group may each be optionally substituted with 
hydroxyl, (Ci-C 4 )alkoxy, carboxyl, -CONH 2 , -S(0) m (Ci-C 6 )alkyl, 
-C0 2 (Ci-C 4 )alkyl ester, 1H-tetrazol-5-yl, 1, 2 or 3 fluoro, or 1 or 2 (Ci- 
C 4 )alkyl; 

30 R 2 is hydrogen. (Ci-C 8 )alkyl, -(Co-C 3 )alkyl-(C3-C8)cycloalkyl 1 -(Ci-C 4 )alkyl-A 1 or A 1 ; 

where the alkyl groups and the cycloalkyl groups in the definition of R 2 are 
optionally substitut d with hydroxyl, -CfOOX 6 , -C(0)UQ<?)Q<?), -NQ^pC 6 ), 
-S(0) m (Ci-C6)alkyl, -C(0)A 1 , -C(P)(X?), CF 3 , CN or 1, 2 or 3 halogen; 
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R 3 is A 1 , (Ci-Cio)alkyl, -(d-C 6 )alkyl-A\ -(Ci-C 6 )alkyKC3-C 7 )cycloalky^ 
-(Ci-C 5 )a!W-XMCi-C 5 )alkyl f -(d-CsJalkyl-X'^Co-CsJalkyl-A 1 or 
-(C 1 -C5)aIkyl-X 1 -(Ci-C 5 )alkyl-(C3-C 7 )cycloalkyl; 

where the alkyl groups in the definition of R 3 are optionally substituted with 

-S(0) m (Ci-C 6 )alkyl t -C(0)OX 3 , 1, 2, 3, 4 or 5 halogens, or 1, 2 or 3 OX 3 ; 

X 1 is O, S(0) m . -N(X 2 )C(0)-, -C(0)N(X 2 )-, -OC(O)., -C(0)0-, -CX 2 =CX 2 -, 

-N(X 2 )C(0)0-, -OC(0)N(X 2 )- or-C^C-; 
R 4 is hydrogen, (d-C 6 )alkyl or (C3-C 7 )cycloaIkyI, or R 4 is taken together with R 3 
and the carbon atom to which they are attached and form (C5-C 7 )cycloalkyl, (Cs- 
C 7 )cycloalkenyl, a partially saturated or fully saturated 4- to 8-membered ring 
having 1 to 4 heteroatoms independently selected from the group consisting of 
oxygen, sulfur and nitrogen, or is a bicyclic ring system consisting of a partially 
saturated or fully saturated 5- or 6-membered ring, fused to a partially saturated, 
fully unsaturated or fully saturated 5- or 6-membered ring, optionally having 1 to 4 
heteroatoms independently selected from the group consisting of nitrogen, sulfur 
and oxygen; 

X 4 is hydrogen or (Ci-C 6 )alkyl or X 4 is taken together with R 4 and the nitrogen atom 
to which X 4 is attached and the carbon atom to which R 4 is attached and form a 
five to seven membered ring; 

V 5 v 5a 

z c 
R 6 is a bond or is " ^(CH^ . 

where a and b are independently 0, 1 , 2 or 3; 

X s and X 53 are each independently selected from the group consisting of 
hydrogen, trifluoromethyl, A 1 and optionally substituted (Ci-C 6 )alkyl; 

the optionally substituted (Ci-C 6 )a!kyl in the definition of X 5 and X 53 
is optionally substituted with a substituent selected from the group 
consisting of A 1 , OX 2 , -S(0) m (Ci-C 6 )alkyl, -C(0)OX 2 , (Ca- 
C 7 )cycloalkyl > -N(X 2 )P< 2 ) and -C(0)NPC 2 )PC 2 ); 
or tf\e carbon bearing X 5 or X 53 forms one or two alkylene bridges with the 
nitrogen atom bearing R 7 and R 8 wherein each alkylene bridge contains 1 
to 5 carbon atoms, provided that when one alkylene bridge is formed then 
X s or X 53 but not both may be on the carbon atom and R 7 or R 8 but not both 
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may be on the nitrogen atom and further provided that when two alkylene 
bridges are formed then X s and X s * cannot be on the carbon atom and R 7 
and R 8 cannot be on the nitrogen atom; 

or X s is taken together with X 53 and the carbon atom to which they are 
attached and form a partially saturated or fully saturated 3- to 7-membered 
ring, or a partially saturated or fully saturated 4- to 8-membered ring having 
1 to 4 heteroatoms independently selected from the group consisting of 
oxygen, sulfur and nitrogen; 

or X 5 is taken together with X 53 and the carbon atom to which they are 
attached and form a bicyclic ring system consisting of a partially saturated 
or fully saturated 5- or 6-membered ring, optionally having 1 or 2 
heteroatoms independently selected from the group consisting of nitrogen, 
sulfur and oxygen, fused to a partially saturated, fully saturated or fully 
unsaturated 5- or 6-membered ring, optionally having 1 to 4 heteroatoms 
independently selected from the group consisting of nitrogen, sulfur and 
oxygen; 

Z 1 is a bond, O or N-X 2 , provided that when a and b are both 0 then Z 1 is 
not N-X 2 or O; 

R 7 and R 8 are independently hydrogen or optionally substituted (d-C 6 )alkyl; 

where the optionally substituted (d-CeJalkyl in the definition of R 7 and R 8 is 
optionally independently substituted with A 1 , -C(0)0-(Ci-C 6 )alkyl, 
-S(0) m (Ci-C 6 )alkyl, 1 to 5 halogens, 1 to 3 hydroxy, 1 to 3 -0-C(0)(Cr 
Cio)alkyl or 1 to 3 (Ci-Cejalkoxy; or 
R 7 and R 8 can be taken together to form -(CH 2 )r-L-(CH 2 )r; 

where L is C(X 2 )(X 2 ), S(0) m or N(X 2 ); 
A 1 for each occurrence is independently (C5-C 7 )cycloalkenyl, phenyl or a partially 
saturated, fully saturated or fully unsaturated 4- to 8-membered ring optionally 
having 1 to 4 heteroatoms independently selected from the group consisting of 
oxygen, sulfur and nitrogen, a bicyclic ring system consisting of a partially 
saturated, fully unsaturated or fully saturated 5- or 6-membered ring, optionally 
having 1 to' 4 heteroatoms independently selected from the group consisting of 
nitrogen, sulfur and oxygen, fused to a partially saturated, fully saturated r fully 
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unsaturated 5- or 6-membered ring, optionally having 1 to 4 heteroatoms 
independently selected from the group consisting of nitrogen, sulfur and oxygen; 

A 1 for each occurrence is independently optionally substituted, in one or 
optionally both rings if A 1 is a bicyclic ring system, with up to three 
substituents, each substituent independently selected from the group 
consisting of F, CI, Br, I, OCF 3 , OCF 2 H, CF 3( CH 3 . OCH 3 , -OX 6 , 
-CCOJNCX^CX 6 ), -CCOJOX 6 , oxo, (d-CeJalkyl, nitro, cyano, benzyl, 
-S(0)m(Ci-C 6 )alkyl, 1H-tetrazol-5-yl, phenyl, phenoxy, phenylalkyloxy, 
halophenyl, methylenedioxy, -NpC^pC 6 ), -NfX^CCOJpC 6 ), -SO^p^CX 6 ), 
-NpC^SO^phenyl, -Np^SOsX 6 , -CONX 11 X 12 , -S0 2 NX 11 X 12 , -NX 6 S0 2 X 12 i 
-NX 6 CONX 11 X 12 , -NX 6 S0 2 NX 11 X 12 , -NX 6 C(0)X 12 , imidazolyl, thiazolyl and 
tetrazolyl, provided that if A 1 is optionally substituted with methylenedioxy 
then it can only be substituted with one methylenedioxy; 

where X 11 is hydrogen or optionally substituted (Ci-C 6 )alkyl; 

the optionally substituted (Ci-C 6 )alkyl defined for X 11 is 
optionally independently substituted with phenyl, phenoxy, 
(d-CeJalkoxycarbonyl, -S(0) m (Ci-C 6 )a!kyI t 1 to 5 halogens, 
1 to 3 hydroxy, 1 to 3 (Ci-Cio)alkanoyloxy or 1 to 3 (Ci- 
C 6 )alkoxy; 

X 12 is hydrogen, (Ci-C 6 )a!kyl, phenyl, thiazolyl, imidazolyl, furyl or 
thienyl, provided that when X 12 is not hydrogen, X 12 is optionally 
substituted with one to three substituents independently selected 
from the group consisting of CI, F, CH 3 , OCH 3> OCF 3 and CF 3 ; 
or X 11 and X 12 are taken together to form -(CH 2 ) r L 1 -(CH 2 ) r ; 
where L 1 is C(X 2 )(X 2 ), O, S(0) m or N(X 2 ); 
r for each occurrence is independently 1, 2 or 3; 

X 2 for each occurrence is independently hydrogen, optionally substituted (Ci- 
C 6 )alkyl, or optionally substituted (Cs-Cyjcycloalkyl, where the optionally substituted 
(Ci-C 6 )alkyl and optionally substituted (Cs-Cyjcycloalkyl in the definition of X 2 are 
optionally independently substituted with -S(0) m (Ci-C 6 )aIkyl, -C(0)OX 3 , 1 to 5 
halogens or' 1 -3 OX 3 ; 

X 3 for each occurrence is independently hydrogen or (Ci-C 6 )alkyl; 
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X 6 is independently hydrogen, optionally substituted (Ci-C 6 )alkyl, (Cz- 
C 6 )halogenated alkyl, optionally substituted (C3-C 7 )cycloalkyl t (C3-C7)- 
halogenatedcycloalkyl, where optionally substituted (Ci-C 6 )alkyl and optionally 
substituted (CyCyJcycloalkyI in the definition of X 6 is optionally independently 
5 substituted by 1 or 2 (Ci-C 4 )alkyl, hydroxyl, (d-C 4 )alkoxy, carboxyl, CONH 2 , - 
SCOJmCCi-CeJalkyI, carboxylate (Ci-C 4 )alkyl ester, or 1H-tetrazol-5-yl; or 
when there are two X 6 groups on one atom and both X 6 are independently (C1- 
C 6 )alkyl, the two (Ci-C 6 )alkyl groups may be optionally joined and, together with 
the atom to which the two X 6 groups are attached, form a 4- to 9- membered ring 
10 optionally having oxygen, sulfur or NX 7 ; 

X 7 is hydrogen or (Ci-C 6 )alkyl optionally substituted with hydroxyl; and 
m for each occurrence is independently 0, 1 or 2; 
with the proviso that: 

X 6 and X 12 cannot be hydrogen when it is attached to C(O) or S0 2 in the form 
15 C(0)X 6 , C(0)X 12 , SO2X 6 or S0 2 X 12 ; and 

when R 6 is a bond then L is N(X 2 ) and each r in the definition -(CH 2 ) r L-(CH 2 ) r is 
independently 2 or 3. 



